Molecular adaptations of Helicoverpa armigera midgut tissue under pyrethroid insecticide stress characterized by differential proteome analysis and enzyme activity assays.
Helicoverpa armigera is an insect that causes important economic losses in crops. To reduce this loss, pyrethroids have been commonly used against H. armigera in farming areas. However, excess and continuous usage of pyrethroids cause resistance in H. armigera. Therefore, expressions of midgut proteins of two H. armigera field populations were compared to those of a susceptible strain by 2-D PAGE and MALDI-ToF-MS. Our results indicate that H. armigera reacts to pyrethroid-induced stress mainly by increasing the expression of energy metabolism-related proteins, such as ATP synthase and arginine kinase. NADPH cytochrome P450 reductase, also up-regulated, could play a role in detoxification of toxic pyrethroid metabolites, such as 3-phenoxybenzaldehyde. Interestingly, while GSTs were not found up-regulated in the comparative proteome analysis, biochemical assays showed significant increases of enzyme activities in both field populations as compared to the susceptible strain. Similarly, although esterases were not found differentially expressed, biochemical assays showed significant increases of esterase activities in both field populations. Thus, esterases are also proposed to be involved in metabolic responses towards pyrethroid insecticide-induced stress. In conclusion, we suggest increased energy metabolism in the midgut tissue of H. armigera as a general prerequisite for compensating the costs of energy-consuming detoxification processes.